IN this' short paper I include only those cases in which the miiastoid operation was performed for chronic suppurative disease of the middleear cleft and mastoid cells, and in which, at the time of the operation, the sinus was apparently healthy. Theoretically such injuries should not occur, and strictly speaking may be considered the result of careless or faulty technique; but nevertheless I feel sure that' the majority of those who have performed a large number of mastoid operations have injured the sinus wall on more than one occasion. Fortunately subsequent septic infection of the sinus, as the result of being .injured, rarely takes place, if we can judge from the few cases recorded in literature, although perhaps this is no criterion on which an opinion can be based. Such injuries to the sinus may be divided into two groups:
Septic Infection of the Lateral Sinus accidentally injured during the Operation of Mastoidectomy.'
By HUNTER TOD, F.R.C.S. IN this' short paper I include only those cases in which the miiastoid operation was performed for chronic suppurative disease of the middleear cleft and mastoid cells, and in which, at the time of the operation, the sinus was apparently healthy. Theoretically such injuries should not occur, and strictly speaking may be considered the result of careless or faulty technique; but nevertheless I feel sure that' the majority of those who have performed a large number of mastoid operations have injured the sinus wall on more than one occasion. Fortunately subsequent septic infection of the sinus, as the result of being .injured, rarely takes place, if we can judge from the few cases recorded in literature, although perhaps this is no criterion on which an opinion can be based. Such injuries to the sinus may be divided into two groups:
(1) A clean cut through the wall of the sinus with profuse haemorrhage, necessitating obliteration of the lumen of the sinus at the point of injury in order to arrest the bleeding. In these cases I have never observed subsequent infection of the sinus.
(2) Grazing of the outer layer or puncturing of the sinus wall with no bleeding, or with only slight oozing of blood for a moment or 'two, the injury sometimes being so slight as to escape notice unless a careful examination be made at the end of the operation; and even then only a slight tear or scratch may be observed in the dura mater, exposing a tiny area of a reddish-blue colour, the inner coats of the sinus wall.
Before discussing my cases let me draw your attention for a moment to the anatomy of the mastoid region. (fig. 1) , from' the operative point of view in connexion with injury to the sinus. Two types may be considered (1) The easy type; usually in d'olichocephalic skulls having roomy mastoid cells with the sigmoid sinus placed far back. In such cases the sinus can rarely be injured.
(2) The difficult type; most frequent in brachiocephalic skulls in which the structures are compressed together, giving little room for the exposure of the antrum. The mastoid process is composed of compact, hard bone. The sigmoid sinus is usually superficial and protrudes over the outer wall of the antrum, which may be very small and situated high up, almost under cover of the middle fossa of the skull.
I have notes of six cases in which the lateral sinus was infected after injury during the mastoid operation, all of which were of this anatomical type, 'and which I will now briefly describe. The primary operation was performed by myself in four of these cases (representing less than i per cent. of the total number of cases operated on), by my house surgeon in the other two cases. Chronic otorrhcea of the left ear. The tympanic cavity was filled with cholesteatomatous masses; there was almost complete destruction of the tympanic membrane with a fistula leading into the attic region. There was some tenaderness over the mastoid process. Temperature 1000 F., pulse 112. Complete operation was performed. The antrum was small and the bone sclerosed. The sigmoid sinus was exposed over a small' area. The wound was closed by sutures. Although the patient felt well after operation with complete freedom from headaches, she had an irregular temperature, gradually falling to normal on the seventh day after the operation. On the eighth day there was sudden pyrexia of 1040 F. with some restlessness and a tendency to drowsiness. Pyrexia wag maintained till the tenth day, when a rigor occurred. I then reopened the wound, exposing the sinus freely to tip of mastoid. The lower part Tod: Septic Infection of the-Lateral Sinus of the sinus was thickened and white; the upper part appeared normal. The internal jugular was then exposed in the neck; it was found collapsed above the common facial vein. The common facial vein was ligated and separated from the jugular vein, the upper portion of the jugular vein being dissected up and brought into the neck. The lateral sinus was freely incised and a large septic clot removed from the lower part of the sinus as far as the bulb. There was free bleeding from the posterior portion of the sinus after the gauze was removed; this was arrested by re-plugging. An attempt made to syringe through the lower part of the sinus into the neck failed. Twenty-four hours -after operation temperature became normal; there was then varying pyrexia for a few days, afterwards the temperature became and remained normal. Uninterrupted recovery.
In this case the second operation should not have been delayed so long. The occurrence of sudden pyrexia a week after the operation should have suggested infection of the lateral sinus. DAYof DIS. _ 2 3 4 5 6 7 8 .9 10 | 2 13 14 116 17 |11 19 20 21 MEMEMEMEMIMEtMEMIEMEME E lEME lEMEMEM EMEMEME I 0 all 2 , ,X. Case II.-T. P., male, aged 33. Operation 1909. He had suffered from chronic middle-ear suppuration with intermittent attacks of headaches on the affected side for several years. There was marked middle-ear deafness, and the tympanic cavity was filled with granulations. The complete mastoid operation was performed. The mastoid process was hard and sclerosed. The sinus wall was grazed at the "knee " by the chisel. There was no bleeding. The posterior wound was closed by sutures and the meatus lightly packed. The wound was dressed on the third day. On the fifth day after the operation there was sudden pyrexia with rise of temperature to 102.60 F. The wound was redressed, and was apparently healthy. The pyrexia subsided, temperature becoming normal on the ninth day. The stitches were then removed, as the posterior wound was completely healed. There was a rigor on the morning of the tenth day, with pyrexia of 1030 F. The mastoid wound was re-opened, and the lateral sinus freely exposed. There were yellow granulations over the site of the injury. The sinus was obliterated above and below by pledgets of gauze inserted between the bone and sinus wall. The intervening portion was slit open and the clot removed. As the clot extended towards the bulb, the internal jugular and common facial veins were ligated and severed between ligatures, the upper portion of the jugular vein being dissected up and brought into the neck. The patient made a complete recovery.
In this case I consider the treatment was correct, as the pyrexia on the fifth day subsided after the wound was dressed, and the wound appeared healthy.
CHART II (Case II).
Case III.-M. H., female,. aged 19. Operation 1909 (by house surgeon). She had had chronic otorrhcea since childhood. Complete mastoid operation was performed. The sinus was exposed over small area and found to be healthy. The temperature was normal for eight days after the operation, when there was pyrexia of 1030 F. with rigor. On the ninth day I operated again. As the patient seemed very ill and to be suffering from definite septic absorption, I first ligated the internal jugular vein, bringing the upper part into the neck wound. After freely exposing the lateral sinus a perforation of its wall was found where it had originally been exposed at the first operation. A large septic clot was removed. The superior petrosal sinus also seemed thrombosed as no bleeding took place at this point after plugging the sinus above and below. Septic symptoms continued with rigors. Three days later there was cedema of the right eyelid with exophthalmos, the left eye CHART III (Case III).
Case IV.-F. J. G., male, age 24. Operation 1912. He had had chronic otorrhoea of the right ear since infancy. Six years previously ossiculectomy had been performed by another aurist, and after that otorrhoea ceased for four years. There was no pain, but nearly complete deafness. The tympanic cavity was filled with granulations. The complete mastoid operation was performed. The bone was very sclerosed. The sinus was very far forward and was exposed at the first blow of the chisel, the outer wall being punctured, with ,slight oozing of blood which was stopped by temporary compression. The posterior wound was closed. The patient did well till the eighth day, when there was pyrexia of 1000 F. with headaches. On the ninth day there was pyrexia of 1020F. On the house surgeon removing the gauze packing from the meatus there was brisk hemorrbage. An aniesthetic was immediately given by another house surgeon who was present in the ward. The posterior wound was opened up; the hamorrhage was found to be coming from the lateral sinus at the point exposed at the previous operation. The hemorrhage was arrested by firmly packing with gauze. Next day (the tenth) there was pyrexia of 103X6 F., with pulse-rate of 128. Under a general anaesthetic I re-opened the wound and freely exposed the sinus, obliterating it by inserting gauze plugs between the bone and sinus wall above and below the area originally plugged. The sinus was found to be thrombosed, the central portion of the clot being already purulent. The gauze plug was removed and the clot curetted out until brisk hwmorrhage occurred at both points, fresh plugging then being inserted. Next day the temperature was subnormal, but the following evening there were several rigors with temperature of 103'6' F.
The patient looked ill but made no complaint of pain. The next morning (the third day after the previous operation) a general anaesthetic was given again and the jugular vein ligated, the upper portion being brought out into the neck wound. The lateral sinus was again examined. On removing the posterior plug there was brisk hwemorrhage, which was arrested by re-plugging. The superior petrosal sinus also bled freely until the haemorrhage was arrested by plugging: A firm clot was scraped out of the jugular bulb. For some days after the operation there was slight irregular pyrexia, the mastoid wound being very foul, and the wound in the neck breaking down. Eventually there was complete recovery. Blood cultures taken from a vein in the arm at the time of the second operation grew streptococci in twenty-four hours. Vaccines prepared from these cultures were given by subcutaneous injection on the third, sixth, thirteenth, twentieth and twenty-seventh days after the operation.
In this case the sinus should have been freely exposed and obliterated over the affected area at the time the hemorrhage was arrested. As this was not done I should have tied the jugular vein when I operated on the following day. Case V.-J. H., male, aged 35. Operation 1914. He had suffered from chronic otorrhcea of the right ear for fourteen years, which became worse during the three months preceding the operation, and was accompanied by frequent headaches. Deafness was marked. On examination the ear was found to be filled with granulations. There was no swelling nor oedema, but tenderness on pressure over the mastoid region. The complete mastoid operation was performed. The bone was sclerosed, and the antrum filled with inspissated pus and epithelial d6bris. The sinus was very superficial and was exposed over a small area at the " knee." The outer wall of the sinus was grazed; there was no bleeding. The cavity was irrigated with hydrogen peroxide solution before packing, and the wound closed with two stitches. The patient did well till the eighth day, when there was pyrexia of 102°F. with increasing pulse-rate. On seeing the patient on the morning of the eighth day after operation, as he complained of headache and general malaise, and as there was increasing pyrexia, I decided to explore the sinus that evening. A few hours later he had a rigor. On operating the same evening I found a definite parietal thrombus at the site of injury. After obliterating the sinus behind and below this region, I excised the affected part and sent it for microscopic examination, a section of which is now shown, together with a drawing made from the specimen in which chains of streptococci can be seen. This patient made an excelle'nt recovery.
The interesting points of this case are: (1) The diagnosis of septic infection of the lateral sinus from the occurrence of the sudden pyrexia nine days after the operation. (2) The linmited extent of the infected area in the sinus wall. _NAY 1914 DAYof DIS. -2 3 4 5 6 7 8 9 10 11 12 13 14 1 16 57 is 9 20 MEMEIME MEMEMEMLEMEMLEM EMEME i EMEMEMEMEMEMEME Case VI.-D. T., female, aged 22. Operation 1917. The complete mastoid operation was performed for chronic middle-ear suppuration associated with intermittent attacks of headaches. The middle ear was found to be filled with granulations. The mastoid was selerosed. The sigmoid sinus was punctured, with slight oozing of blood as it lay superficibl to the antrum. Within two days after the operation there was irregular pyrexia, varying from 990 F. to 1020 F. On the ninth day after the operation, whilst the house surgeon was dressing the wound, there was considerable haemorrhage, which was arrested by packing through the meatal wall. There were no rigors. Next day the wound was re-opened. On removing the packing there was profuse bleeding from the lateral sinus. More bone was removed in order to expose the sinus wall freely on each side. A gauze plug was then inserted as far back as possible and also down towards the jugular bulb between the bone and the sinus wall, the original median jplug being then removed. As the pyrexia continued, an an,%sthetic was given again four'days later (the fourteenth day after the first operation). A purulent clot was found in the lower part of the lateral sinus beyond the lower plug of gauze. The jugular vein was then ligated, and its upper portion brought out into the neck wound. The posterior plug behind the affected area was then removed, the sinus wall being slit up still further, and the clot removed until free bleeding took place. A fresh plug was then inserted. Three days later pyrexia recurred, denoting a septicaemia of a severe type with acute synovitis of several joints and pywmic abscesses of the buttocks and one shoulder. The patient eventually recovered, after a prolonged illness. JAN. 1917 As in Case IV, haemorrhage from the sinus on the ninth day should have been a sufficient indication for the free exposure of the sinus and for a more thorough operation. As this was not done, when I opened up the wound next day I should have ligated the jugular vein in addition to removing the clot from the sinus.
The following case, although it cannot be grouped amongst those already nmentioned, demonstrates how easy it is for the lateral sinus to become infected:-Case VII.-F. S., male, aged 8. Operation 1907. The complete mastoid operation of the right ear was performed for chronic middle-ear suppuration. When the mastoid cavity, which was filled with cholesteatomatous masses, was curetted out the sigmoid sinus was found to be already exposed over a small area. The posterior wound was only closed.in its upper and lower angles, and the cavity lightl-y packed with gauze. On the third day there was a rigor with temperature o,f 106' F. When the house surgeon dressed the wound there was slight bleeding, which was arrested by plugging. The temperature remained irregular, from 99 F. to 1010'F. until the eighth day, when there was a further rigor. The next day there was pain in the right hip on movement.
On the following day (the tenth after operation) I again saw the boy and diagnosed lateral sinus thrombosis. The sinus was freely exposed, obliterated above and below, and incised. No definite thrombus was found, but localized thickening of the wall at the " knee " of the sinus. The temperature remained normal with an occasional rise to 100°F. for about four weeks and then it became normal. Eleven days after the second operation there was facial paralysis, and some cedema of the right optic disk. Two weeks later the facial paralysis hatl become less marked. About this date there were attacks of vomiting, there was marked wasting, and a tendency to fretfulness. A week later there was paresis of the sixth nerve on the left side which gradually became complete, followed by paresis of the sixth nerve on the right side with slight optic neuritis. Eventually the patient made a good recovery.
The diagnosis seemed -to be a non-suppurative basic meningitis, the actual cause of which was unknown, but presumably the result of infection of the lateral sinus. In this case also the sinus should have been freely exposed on the third day after the occurrence of the rigor and haemorrhage, and obliterated well beyond the infected area.
Lastly, let me mention another type of case in which there seemed to be evidence that the lateral sinus was injured at the time of operation, but the patient recovered in spite of the sinus not being subsequently opened.
Case VII.-C. H., female, aged 28. Operation 1907. The complete mastoid operation was performed for chronic middle-ear suppuration associated with marked middle-ear deafness. The sinus was exposed over a small area during the operation and found to be apparently healthy,and uninjured. The DAYODIS. wound was closed by sutures and healed well. On the eleventh day after the operation there was pyrexia of 100i F., next day rising to 1030 F.; then there was irregular hyperpyrexia of a septic type for some days folloywing. There were no rigors. The patient complained of no definite pain, but of general malaise. There was no vomiting, no optic neuritis, nor were there any other symptoms suggesting an intracranial lesion. As the sinus appeared healthy at the first operation it did not seem possible that this could be the cause of the fever, but to make certain the wound was reopened on the twentieth day after the first operation. More bone was removed and the sinus freely exposed. Its walls were found to be healthy except for a small area covered witli granulations at the site where the sinus was originally exposed, and it was easily compressible. For these reasons nothing was done, and the wound was partially closed. Healing again took place but the hyperpyrexia continued, the patient becoming worse. Three days,later there were septic pneumonia and pleurisy, followed later on by cy §titis, heematuria, synovitis of both knee-joints and one ankle-joint, and subsequently abscesses of the buttocksan obvious case of septicaemia. Cultures of the blood showed the presence of streptococci, and vaccines were prepared. The first dose was given on the twenty-eighth day after the first operation and subsequently they were given at intervals,of five or six days, and they appeared to have a beneficial effect. Ultimately the condition improved, the patient being practically free from the septicaemic symptoms, and the temperature again became normal about the ninth week after the original operation.
I have no doubt that the cause of the septicmmia was infection of the sinus wall at the time of the original operation and that if I had opened up the sinus as soon as the hyperpyrexia occurred-that is on the twelfth day after the operation-the onset of septicaemia would have been prevented. It is interesting to note that throughout all this long period no rigors took place.
Certain points become evident from a general consideration of these cases (1) Whenever the lateral sinus is exposed during the mastoid operation careful inspection should be made at the end of the operation to see if it has been injured in the slightest degree.
(2) If the sinus wall has been injured the wisest procedure is to expose it freely on each side and obliterate its lumen completely by means of gauze packing well beyond the affected area. This procedure is indeed suggested by the fact that septic infection of the lateral sinus does not occur in cases in which. the sinus wall has been cut clean through and its lumen at once obliterated by pressure in order to arrest the haemorrhage.
(3) There may be no evidence of infection of the lateral sinus until about the tenth day after the mastoid operation has been performed, when a sudden rigor may be the first symptom. As a rule for one or two days previous to this there is pyrexia with increased pulse-rate. These symptoms should be looked upon as danger signals, and if there be no other cause for them the mastoid wound should be re-opened and the sinus wall explored, and if necessary incised.
(4) If haemorrhage occurs from the mastoid wound a few days after the operation it is not sufficient to arrest the hemorrhage by applying pressure to the bleeding spot. The bone should be rem6ved from the sinus wall above and below the affected area, and gauze plugging inserted between the bone and the outer wall of the sinus, the sinus then being slit up and explored, further surgical treatment depending on what is found. Haemorrhage from the sinus after the mastoid operation means that the wall has been injured or that it was already infected at the time of the operation. Haemorrhage associated with pyrexia or a rigor always means septic infection of the lateral sinus and indicates an immediate and thorough operation.
(5) The internal jugular vein should always be ligated in cases of septic infection of the sinus in which hoemorrhage has occurred, as in these cases the thrombus is probably diffuse, and the walls of the sinus already infected even to a greater extent than is evident to the naked eye.
(6) Intermittent pyrekia of a septic typq without rigors, beginning after an interval of about ten days after the mastoid operation; should always suggest blood infection through the lateral sinus, and warrants exposure of the sinus and probably its obliteration after exploration. This condition must not be confused with the intermittent pyrexia which may occur for some days after an operation for acute inflammation of the mastoid, the result of scarlet fever or streptococcal infection, which is probably due to toxic absorption from the affected wound surface itself, and which usually subsides without further surgical interference.
DISCUSSION.
Dr. DAN McKENZIE: I heard Mr. Tod's original remarks on this subject in 1914,' and since then I have had three cases of lateral sinus thrombosis occurring on the tenth day following exposure of it at operation: I have seen the bleeding, and had practically the same experience as his. In one case the opening in the sinus wall through the bone was very small and yet bleeding took place, and I am certain the sinus was not injured. I expect the pulsation of the sinus wall led to it being frayed against the sharp bony edge of the opening, and there were bursts of blood when the dressing was being changed. One case which I lost had both lateral sinuses involved, and I did not know which one to go for when there was bleeding: I decided to go for the ear which was most acutely involved, but I was wrong. I then went to the other side, but the bleeding was so tremendous that it was impossible for me to control it and explore the sinus. The other cases we had we brought round. I remember another curious instance in which, in a cortical mastoid operation, I had made a transverse incision in addition to the post-aural incision, and in doing so cut through a large mastoid emissary vein. There was free bleeding, 'Discussion on Mr. Hugh Jones's paper on " Septic Invasion of Lateral Sinuses " (Clinical Congress of Surgeons of North America), Brit. Med. Jours., 1914, ii, pp. 402, 403. at SAGE Publications on June 21, 2016 jrs.sagepub.com Downloaded from and I had to pack the emissary vein. Ten days later there were signs of lateral sinus thrombosis, and I re-opened, exposing the sinus and its tributary vein and took out a coagulum from the latter. The patient promptly recovered. I agree with operating early, and, where you know that exposure of the lateral sinus is likely to lead to thrombosis, if there is a rise of temperature you should open it up and inspect it without delaying more than forty-eight hours.
Dr. H. J. BANKS-DAVIS: Considering the frequency with which the lateral sinus is exposed at operations, it is extraordinary how rarely it gets infected: in fact it would seem to be difficult to injure it even if one wanted to. I once snipped a piece of the sinus out with fine bone forceps when operating on an extensive cerebral abscess where the sinus was adherent to the bone which was being removed. The heemorirhage was tremendous, but I was able to plug it and to continue. I gave instructions not to take the plug out under three days, but it was removed in forty-eight hours, and the hamorrhage recurred. As long as it was plugged the patient remained safe. It was left in four days, next, but on removal there was again hemorrhage. The patient lived a couple of months afterwards, and then died of basal 'meningitis. I think the plugs put in between bone and lateral sinus are liable to become septic unless frequently changed. H6w long does Mr. Tod retain his plugs?
Mr. STUART-LOW: In the course of numerous operations, I have certainly encountered many cases such as Mr. Tod enumerates, but I have not found that wounding the lateral sinus has added to the dangers of the operation, especially if my asepsis has been efficient. If one is dealing with a virulent infection to start with, such as a streptococcic infection, and has fortified the patient by having used a vaccine before operation and the aseptic measures at the time. of operation are sound, no great risk is run in wounding the sinus, and this shows She importance of knowing the infective organismrs before operating. If the sinus has been wounded, and it bleeds freely, this is advantageous, as it washes away the bacilli. It is well, therefore, to let the bleeding go on freely for a few seconds with this object in view. I avoid plugging the sinus in such cases, simply laying the gauze plug on the injured vessel, .wait and apply pressure, and then proceed with the operation with this gauze held in position; this is left there as part of the dressing afterwards. Should but little or no bleeding occur on wounding the sinus, more serious consequences may follow, and it is best in such a case to slit up the sinus, freely scoop out any clot discovered, let free bleeding go on for a few seconds, and plug firmly both ends of the open sinus.
Mr. W. M. MOLLISON: Mr. Tod's cases are very interesting, and that kind of case is rare. He does not refer to cases of bleeding from the sinus in acute conditions, but to a sequel to damage during straightforward radical mastoid operations. They are not to be classed with those cases that Mr. Stuart-Low has mentioned. I have met with only one case, and that came on in the same way as Mr. Tod has told us, ten days after the operation. The patient left the hospital apparently well, and within twenty-four hours she returned with typical symptoms of lateral sinus thrombosis, and in spite of the fact that operation was at once performed and the jugular vein ligatured, she died.
Mr. CHARLES HEATH: I have had only one such case. It was an acute one. I was removing the mastoid bone with a gouge and mallet when a large piece of softened bone broke away and the rough edge of it damaged the sinus. The hbemorrhage was pretty severe, but I plugged in the way mentioned by Mr. Tod (that is, I made the two sides of the sinus come together), and left the plug in for two or three days. Then I removed it; there was no hemorrhage, and I inserted another. The case did well on removing the second plug.
The PRESIDENT: I suppose I must have wounded the surface of the lateral sinus many times. One sees the sinus frequently of course, but only three times have I seen bleeding from the sinus as the result of an accident during the operation. None.of those cases became septic. On the other hand, in one case, during the curetting of the floor of the tympanum in the course of the radical mastoid operation, removal of the granulations resulted in septic thrombosis of the bulb of the jugular vein, though there was no excessive bleeding. The characteristic symptoms set in about the ninth or tenth day: the patient was up and about, and was shortly to be made an out-patient. Fortunately, recognizing that the septic thrombus was in the bulb, I tied the vein at the first operation and the patient recovered. As Mr. Mollison has said, injury to the lateral sinus seems seldom to result in sepsis-presumably because the sinus is freely exposed arid the drainage is good. The last case of wounding which happened in my practice was acute influenzal apical abscess. There was a tremendous gush of blood, and I put a gauze plug covered. with B.I.P. over the bleeding spot, but not into the sinus. A week afterwards the plug came out easily, without any hoemorrhage. There had been no rise of temperature nor other symptom of thrombosis.
Mr. HUNTER TOD (in reply): I agree with those who say this is a rare accident, but I thought it worth while to give my clinical experience; especially to emphasize the point that infection of the lateral sinus after the radical mastoid operation may give rise to no symptoms for about ten days, and that this fact should be recognized in order that on the occurrence of such symptoms further operation should at once be undertaken. As I have already stated, I have only had four such cases during a period of eighteen years on the staff of the London Hospital, a proportion of less than one in two hundred cases operated on. With regard to Mr. Stuart-Low's remark as to sepsis, I am of opinion that the sinus is infected at the time of the primary operation when the field of operation-a septic cavity-.is swarming with micro-organisms. The ten-day interval corresponds approximately with the period of time at which embolism occurs after childsbirth or after an operation on the appendix, or even on the knee-joint, perhaps with an immediate fatal result. This interval apparently is the time taken for the clot to become septic and to disintegrate, although I have never seen the fact stated. In my opinion all such cases are the result of septic infection of a.
vein. In answer to Dr. Banks-Davis, I inserted a gauze plug between the wall of the sinus and the bone so as to obliterate the sinus. I leave the plug in three days and then take it out. If bleeding occurs I insert another plug of gauze and leave it a further three days, and repeat until there is no further hemorrhage on removal of the gauze-in some cases a matter of two weeks or longer. During the changing of the gauze plug the patient should keep as quiet as possible and avoid coughing.
